Brief historical overview and recent progress on cytochromes P450: adaptation of aerobic organisms to their chemical environment and new mechanisms of prodrug bioactivation.
The present brief overview of the history of the development of our knowledge on cytochromes P450 (P450s) illustrates the spectacular progress that have been made on P450 mechanisms and structures especially during these last 20 years. Recently published structures of mammalian P450-substrate complexes have shown the great diversity of size, shape, and binding modes that are offered by the conformationally flexible substrate binding sites of xenobiotic-metabolizing P450s. They have also shown that these binding sites can adapt themselves to the great structural diversity of xenobiotics, to facilitate their oxidation and elimination. Our present detailed knowledge of the mechanisms and chemistry of P450s allows us to understand, at the molecular level, the origin of the various consequences of P450-dependent metabolism of drugs in pharmacology and toxicology. This is here illustrated by recent data on the detailed mechanism of bioactivation of the anti-thrombotic prodrugs ticlopidine, clopidogrel, and prasugrel.